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(57) ABSTRACT

An anchor (1) comprising an anchor tube (2) and an inner
tube (3) arranged in the anchor tube (2) for receiving a
dispensable chemical mass (4). The anchor tube (2) has a
first end (3) with a drilling head (6) and a second trailing end
(7), at which a dnlling machine can be coupled for rotary
driving of the anchor (1). The anchor (1) further has a
centering assembly with a first centering element (11) and a
second centering element (21), which hold the inner tube (3)
both radially and axially aligned 1n the anchor tube (2) by

means of radial stop surfaces (17, 18) and axial stop surfaces
(16, 26).
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1
BONDING ANCHOR

FIELD OF INVENTION

The 1nvention relates to an anchor to be bonded in a
receiving material such as rock and including an anchor tube
and a receiving means arranged in the anchor tube, 1n
particular an 1nner tube, for recerving a dispensible chemical
mass. The anchor tube has a first leading end with a dnll
head and a second, trailing end, at which a drilling device
can be coupled for rotary driving of the anchor. The anchor
turther includes a centering assembly, which has at least one
centering clement with a radially outer stop surface for
co-operating with the imner surface of the anchor tube and a
radially inner stop surface for co-operating with the outer
surface of the receiving means, the centering element serv-
ing in the radial alignment of the receiving means in the
anchor tube.

BACKGROUND INFORMAITION AND PRIOR
ART

Self-drilling, chemical bonded anchors and their utiliza-
tion 1 mining and tunnel construction have been well-
known 1n the art for a long time. The bonded anchor 1s used
principally for stabilizing walls 1n hollow spaces such as in
tunnels, galleries or the like. When constructing hollow
spaces, the mechanical properties and 1n particular the
carrying capacity of the work strata 1s reduced. These strata
are anchored by means of the bonded anchor to more
remote, undamaged rock strata and as a result are secured 1n
the receiving material.

The setting operation of the prior art anchors 1s accom-
plished 1n two steps. In the first step, the anchor 1s drilled
into the receiving material using a drilling device. The
receiving material broken and reduced by the drill head of
the drnlled anchor at its drilling end 1s transported away
through the exit openings arranged on the dnll head and the
interspace between the wall of the bore hole and the outer
circumierence of the anchor. In the wet drilling operation,
operation, water 1s fed in the setting direction and the broken
and reduced rock 1s flushed out. In the dry drilling operation,
the broken down and reduced rock 1s suctioned off In a
second step, the chemical mass 1s pressed out using a
dispensing mechanism 1in the direction of the base of the
bore hole, whereby the mortar mass present in the anchor
moves out through the exit openings out of the anchor 1n the
drill head into the bore hole and 1s distributed along the
interspace between the wall of the bore hole and the external
periphery of the anchor tube.

DE 100 17 750 discloses, for example, an anchor, which
has an anchor tube and an inner tube arranged 1n the anchor
tube for receiving the dispensible chemical mass. The
anchor tube has a first leading end with a drill head and a
second, trailing end, at which a dnlling device can be
coupled for rotary driving of the bonding anchor. The anchor
turther includes a centering device, which has at least one
centering element with a radially external stop surface for
co-operating with the mner surface of the anchor tube and a
radially iner stop surface for co-operating with the outer
surface of the receiving means, the centering element serv-
ing in the radial alignment of the receiving means in the
anchor tube. The 1nner tube 1s aligned within the anchor tube
by means of the centering device.

The drawback of such prior art solution is that in the
drilling operation and especially during the dispensing
operation, any shifts of the receiving means for the dispen-
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sible mass occurring in the anchor tube cannot be taken up
by the centering device. In addition, perfect removal of the
broken down and reduced stone i1s not possible using the
prior art centering device, because the passage channels can
close up during the drilling operation 1n the event of a shift
in the axial direction of the receiving means.

DE 31 00 730 A1 describes an anchor, wherein the setting,
operation 1s ellected in several single steps. Alter creating a
bore hole with a hollow drlling rod and a drill head, for
example, a tube 1s 1serted 1nto the bore hole. A chemical
mass 1s introduced through the rube into the bore hole,
which secures the tube 1n the bore hole. The drawback of this
solution 1s the laborious setting operation, which on the one
hand requires considerable logistical involvement and on the
other the use of several persons.

The object of the mnvention 1s to provide an anchor, which
can be set quickly and simply by the user of the drilling
device and further can be used i both the wet and dry
drilling operations.

According to the invention, the at least one centering
clement for axial support of the recerving means has stop
surfaces that project at least in part into the projection of one
of the ends of the recerving means.

The receiving means in the anchor tube of the anchor
according to the invention 1s held by the at least one
centering element not only 1n the radial direction but also 1n
the axial direction of the anchor. In this fashion, a sufli-
ciently large annular gap between the outer surface of the
receiving means and the inner surface of the anchor tube 1s
formed for the removal of the drilling chips produced in the
dry drilling operation on the one hand or for supplying water
to the drill head in the wet drilling operation, and the gap 1s
present during the entire setting operation. On the other
hand, the at least one centering element 1n the front region
of the receiving means creates suflicient passage channels
for diversion of the drilling chips from the drill head into the
annular gap or for diversion of the water conducted there-
through from the annular gap into the drill head. The
receiving means 1s no longer exposed directly to the forces
occurring, which act for example from the drill head on the
anchor, which results 1n minor damage to the receiving
means and consequently reduces the susceptibility of the
bonding anchor to failure. Preferably, a space 1s present
between the leading end of the receiving means and the axial
space surfaces of the at least one centering element, so that
minor axial movements of the recerving means within the
anchor tube can be compensated. Because the centering
clements are used as single elements, they can be used also
in anchors cut to length on site.

Preferably, the at least one centering element has axially
attending webs for forming the radial stop surfaces and the
axial stop surfaces. The webs can include fingerlike receiv-
ing means in 1ts leading region. The webs have a length, 1n
the event of an axial shift of the receiving means within the
anchor tube and can continue to adequately hold the receiv-
ing means. Advantageously, the webs are radially expand-
able under axial pressure. Accordingly, the receiving means
can be urged in the direction of the drill head ito a
receptacle formed at the 1nsertion end of the drill head after
completing the drilling operation, so that the mass dispenses
by means of the pressing-out mechanism cannot flow back
through the annular space between the receiving part and the
anchor tube.

Preferably, the at least one centering element has at least
three radial stop surfaces and three axial stop surfaces. Using
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at least three radial stop surfaces the guide assembly and the
oriented support of the recerving means 1s made possible 1n
the anchor tube.

Preferably, the radial stop surfaces and axial stop surfaces
of the at least one centering element are arranged ring-
shaped on a base body, wherein the base body has at least
one opening. The at least one opening 1s preferably arranged
centrally on the base part. The anchor tube has generally a
circular cross-section with an inner core. The radius of the
circular arrangement of the radial and axial stop surfaces
corresponds approximately to the radius of the imner core of
the anchor tube.

The base part 1s preferably formed as a disk, whose
outside diameter corresponds approximately to the inside
diameter of the anchor tube. At least one opening 1s arranged
in the base part for creation of passage channels. A preferred
configuration of the centering element has a ring-shaped
base part, on which, perpendicular to the plane that extends
through the base part, aligned webs are formed. In licu of a
disk-shaped configuration of the base part, the base part can
also have a polygonal configuration.

Advantageously, the at least one centering element has,
for 1ts axial securement in the anchor tube, axial limiting
surfaces. The axial limiting surfaces are arranged on the side
of the base part, which are arranged with the facing side of
the base part having the stop surfaces. If the at least one
centering element, for example, 1s arranged on the setting-
side end of the anchor, the centering element abuts with 1ts
axial limiting surface on the insertion end of the drill head,
whereby an undesired shift of the centering element in the
setting direction 1s prevented.

Preferably, the centering device includes two centering
clements. Using two centering elements, the mounting of the
receiving means in the anchor tube 1s made possible without
additional support in the longitudinal direction. In on
another embodiment, the insertion end of the drill head, for
example, has a receptacle, in which the end of the receiving
means lying 1n the setting direction of the bonding anchor 1s
held and the other end 1s held aligned 1n the anchor tube only
using one centering element.

Preferably, the at least one centering element has at least
one flange stop for creating an axial limiting surface on the
base part. The centering element 1s particularly suitable for
arrangement on the second, free end of the anchor tube and
1s, for example, attached on that end. The outer diameter of
the tlange stop 1s preferably larger than the inner diameter of
the anchor tube, whereby the axial path of the centering
clement 1s limited 1n the setting direction.

Preferably, for the axial securement of the at least one
centering clement, a retaining sleeve i1s provided that can
cooperate with the anchor tube, whereby 1n the region of the
second end, an outer thread 1s formed on the anchor tube 1n
the region of the trailing end of the anchor tube and the
retaining sleeve has an mner thread that can be brought into
engagement with the outer thread on the anchor tube. The
retaining sleeve preferably has a base section, which secures
the at least one centering element on the second, trailing end
against displacement opposite to the setting direction of the
anchor. This arrangement 1s particularly advantageous,
when the at least one centering element has a flange section
as the axial limiting surface.

Advantageously, the at least one centering element 1s
fashioned out of plastic, optionally 1n an 1njection molding
process. This makes it possible to mexpensively manufac-
ture the at least one centering element 1n large quantities.
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Other advantageous embodiments and combinations of
features of the mvention will become apparent from the
following detailed description and the set of patent claims.

BRIEF DESCRIPTION OF THE

DRAWINGS

The mvention will be more completely described 1n the
following using an exemplary embodiments. Wherein:

FIG. 1 1s an axially extending section of the anchor
according to the mvention;

FIG. 2 1s an enlarged detail section 1n accordance with
Region A of FIG. 1;

FIG. 3 1s an enlarged detail section 1n accordance with
Region B of FIG. 1;

FIG. 4 1s an 1internal view of a first centering element, and

FIG. § 1s an internal view of a second centering element.

In principle, 1dentical parts in the Figures are provided
with the same reference numbers.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

The anchor 1 1s to be based 1n a region of a receiving
material and 1s formed of an axially extending anchor tube
2 and an axially extending inner tube 3 arranged therein. A
dispensable mass 4 packaged 1n a foil bag 1s arranged in the
inner tube 3. The anchor tube 2 has a first leading end 5 with
an incorporated drill head 6 and an opposite second trailing
end 7. The mnner tube 3 1s radially and axially held by means
of a centering assembly including a first centering means 11
and a second centering means 21.

The first centering means 11 according to FIG. 2 has a
ring-shaped base part 12, whose outside diameter D corre-
sponds approximately to the inside diameter d of the anchor
tube 2. Six webs 13 extend axially from the base part 12, the
webs are uniformly distributed around the periphery of the
base part 12. The webs 13 each have a thickened part 14 for
the creation of an axial stop surface 16 for the mner tube 3,
which projects into the projection of the front and 15 of the
inner tube. The region of the webs 13, which encompasses
the inner tube 3 at least partially in the front region zone,
torms the radial outer stop surface 17 and the radial inner
stop surface 18 for the radial alignment of the inner tube 3
in the anchor tube 2. To this end, an adequately large annular
space 8 1s created between the inner tube 3 and the anchor
tube 2, which makes possible an extraction of drilling chips
in the case of a dry drilling operation or a feeding of water
in the case of a wet drilling operation. The annular space 8
1s approximately 2 mm 1n the case of wet drilling.

The first centering element 11 has on the base part 12 an
axial limiting surtace 19 facing the drill head 6, which 1s on
the insertion end 9 of the drill head 6. The thickened parts
14 create, between the front end 15 of the inner tube 3 and
the 1nsertion end 9 of the drill head 6, a sufficient clearance;
in this case, for example, the clearance 10 has an axial length
of 5 mm, for diverting the drilling chips from the drill head
6 or for diverting the water into the drill head 6.

In contrast with the first centering element, the second
centering element 21 according to FIG. 3 for creation of an
axial limiting surface, has a flange-like base part 22, whose
outside diameter F 1s configured larger than the mner diam-
eter d of the anchor tube 2. The diameter D of the six webs
23, arranged ring-like on the base part, corresponds to the
inner diameter d of the anchor tube. Otherwise, the configu-
ration of the webs 23 correspond substantially to the con-
figuration of the webs 13 of the first centering element 11,
so that also the webs 33 have an axial stop surface 26 for the
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inner tube 3. The axial distance Al between the axial stop
surfaces 16 of the first centering element 11 and the axial
stop surface 26 of the second centering element 21 1s
selected to be greater than the axial length A2 of the inner
tube 3, in order to make possible a limited axial displace-
ment of the inner tube 3 within the anchor tube 2.

For afhxing the second centering element 21 on the
anchor tube 2, the anchor tube 2 has an outer thread 31 on
the second free end 7, on which a retaining sleeve 32 having,
an internal thread 33 can be screwed on. The retaining sleeve
32 is configured 1n such a fashion that the second centering
clement 21 1s partially encompassed and accordingly held.

Though the present mnvention was shown and described
with references to the preferred embodiments, such are
merely 1llustrative of the present invention and are not to be
construed as a limitation thereol and various modifications
of the present invention will be apparent to those skilled 1n
the art. It 1s, therefore, not intended that the present inven-
tion be limited to the disclosed embodiments or details
thereol, and the present mvention includes all variations
and/or alternative embodiments within the spirit and scope
of the present invention as defined by the appended claims.

The 1nvention claimed 1s:

1. An anchor to be bonded 1n a receiving material com-
prising an axially extending anchor tube (2) and a receiving,
means arranged 1n said anchor tube, said receiving means
comprises an axially extending inner tube (3) for holding a
dispensable chemical mass (4) for bonding the anchor tube
(2) when dispensed, and said 1nner tube (3) 1s spaced radially
inwardly from said anchor tube (2) and forming a gap
therebetween said anchor tube (2) has a leading end (5) with
a drill head (6) and an opposite trailing end (7) to which a
drilling machine can be coupled for rotary driving of said
anchor tube (2) and 1ts contents, a centering assembly
radially mwardly of said anchor tube (2), said centering
assembly comprising at least one centering element (11,21)
having a radial outer stop surface (17) cooperating with an
inner surface of said anchor tube (2) and a radially 1nner stop
surface (18) cooperating with an outwardly facing surface of
said recerving means for radial alignment of said receiving
means 1n said anchor tube (2), said at least one centering
clement (11, 21) has stop surface (16, 26) projecting at least
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partially into a projection of one of an end (15) of said
receiving means for axial support of said receiving means.

2. An anchor, as set forth in claim 1, wherein said at least
one centering element (11, 21) has axially extending webs
(13, 23) forming said radial stop surfaces (17, 18) and said
axial stop surfaces (16, 26).

3. An anchor, as set forth in claim 1, wherein said at least
one centering element (11, 21) has at least three radial stop
surfaces (17, 18) and three axial stop surfaces (16, 26).

4. An anchor, as set forth in claim 1, wherein radial stop
surfaces of said at least one centering element are spaced
circumierentially apart on a ring shaped base part (12, 22)
with said base part (12, 22) forming at least one centrally
arranged opening.

5. An anchor, as set forth in claim 4, wherein said at least
one opening 1s arranged centrally on said base part (12,22).

6. An anchor, as set forth 1in claim 1, wherein said at least
one centering element (11, 21) has axial limiting surfaces
(19) for axial fixation in said anchor tube (2).

7. An anchor, as set forth in claim 1, wherein said
centering assembly has two said centering elements (11, 21)
one at a leading end of said 1nner tube (3) and the other at
a trailing end of said inner tube (3).

8. An anchor, as set forth in claim 1, wherein said at least
one centering element (21) has a flange stop for forming an
axial limiting surface on a base part (22).

9. An anchor, as set forth 1n claim 1, wherein a retaining,
sleeve (32) cooperating with said anchor tube (2) 1s provided
for the axial fixation of said at least one centering element
(21) 1n the region of said second trailing end (7) of said
anchor tube (2), an outer thread (31) 1s formed on said
anchor tube (2), said retaining sleeve (32) has an internal
thread (33) that can be engaged with said outer thread (31)
of said anchor tube (2).

10. An anchor, as set forth 1n claim 1, wherein said at least
one centering element (11, 21) 1s formed of a plastic
materal.

11. An anchor, as set forth in claim 10, wherein said at
least one centering element 1s formed 1n an mjection mold-
INg process.
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